Fab-scFv fusion protein: an efficient approach to production of bispecific antibody fragments.
The clinical development of bispecific antibodies (BsAb) as therapeutics has been hampered by the difficulty in preparing the materials in sufficient quantity and quality by traditional methods. Here, we describe an efficient approach for the production of a novel bispecific antibody fragment by genetically fusing a single-chain Fv (scFv) to the C-terminus of either the light chain or the heavy chain of a Fab fragment of different antigen-binding specificity. The bispecific Fab-scFv fragments were expressed in a single Escherichia coli host and purified to homogeneity by a one-step affinity chromatography. Two different versions of the bispecific Fab-scFv fragments were constructed using two antibodies directed against the two tyrosine kinase receptors of vascular endothelial growth factor. These bispecific antibody fragments not only retained the antigen-binding capacity of each of the parent antibodies, but also are capable of binding to both targets simultaneously as demonstrated by a cross-linking ELISA. Further, the bispecific antibodies were comparable to their parent antibodies in their potency in blocking ligand binding to the receptors and in inhibiting ligand-induced biological activities. This design for BsAb fragments should be applicable to any pair of antigen specificities.